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CLAIMS 



What is claimed is: 



1 . A force detecting capacitive sensor comprlsin^at least two electrodes integral with a 
transparency product, and optionally wherein at least two of said at least two electrodes are parallel 
with one another, and optionally wherein at least two of said at least two electrodes are nonparallel 
with one another, and preferably wherein said transparency product is glass, and more preferably 
wherein said transparency product is a vehicle windshield. 

2. The sensor of claim 1 wherein aflea^ one of said at least two electrodes comprises a 
conductive coating integral with said trans(^/ncy product. 

3. A system for detecting for^e vyhith imparts/fnomentary bending to a transparency 
product, said system comprised of at teafet </ne force detecting capacitive sensor integral with a 
transparency product, preferably w\)e)^m/sa\6 at least one sensor is configured for discriminating 
different vehicle crash characteristic^, and preferably wherein said system further comprises a 
vehicle occupant protection system comprised of at least one occupant restraint device which 
operates in conjunction with saia system for detecting force. 



4. A system fondetecting a visibility condition of a transparency product, said system 
comprising at least one carfacitive sensor integral with the transparency product, and preferably 
wherein said system distmguishes between a visibility condition and an object in proximity to the 
transparency product, arnd preferably wherein said system operates in conjunction with a vehicle 
occupant protection system to distinguish between a vehicle occupant in proximity to the 
transparency product and condensed moisture on the transparency product, and preferably wherein 
said system furthetf initiates a response to modify the visibility condition. 
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5. A method of compensating for the long-tenm effects of temperaturey^n a sensing 
system, the method comprising the steps of: 

a) detemiining the constant desired sensor outi/ut; 

b) determining low frequency shifts due to temperature effects; 

c) comparing the constant desired sensc^ output to the low frequency 
shifts due to temperature effects; and 

d) employing a compensation algojirthm to account for the difference. 

6. A vehicle occupant detecting capacitive seffeor in combination with a conductive 
panel functioning as a vehicle airbag door and grodnd plane for s^kq capacitive sensor, and 
preferably further comprising additional capacitive sensors, aJfof said capacitive sensors fabricated 
on a substrate material adjacent said conductive panel, and preferably wherein said capacitive 
sensors are each assigned to at least one triangleior discriminating occupant proximity and 
providing data to an airbag controller, and orBmrably wherein said capacitive sensors are circular. 



7. A method of configurind^ a capacitive sensor and a reference sensor on a dielectric 
substrate, the method comprising th)/ steps of: 

a) fabricating/a reference sensor and a capacitive sensor on a substrate; 

b) placing monolithic ground on a reverse side of the substrate; 

c) attachjng a printed circuit board to a deleted portion of the monolithic ground; 

d) connecting the reference sensor to electronic parts on the printed circuit 

board; and 

e) cc^mpensating for changes in capacitive sensor output which are not related 
to proximity of a vehicle/occupant by comparing the capacitive sensor output to the reference sensor 
output. 
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8. A method of detecting head motion indications of a drowsy vehicle op^ator, the 
method comprising the steps of: 

a) representing the drowsy vehicle operator*s head mottpfi with a four- 
dimensional feature vector; 

b) training a feature detection network; 

c) utilizing a sleep detector to detect head motiort that does not look like an alert 
operator's head motion and does look like a feature associated wi^ a sleep nod; 

d) customizing the sleep detector for indivWual vehicle operators; and 

e) identifying the operator of a vehicle and modifying sleep detector parameters 
based on historical data attributable to the idenfffied operator. 



9. A capacitive occupant sensing systApA for a sunropf^equipped vehicle to monitor an 
occupant's head position, said system comprisin^\nested cirde capacitive sensor, and at least one 



L-shaped capacitive sensor adjacent sai 
15 capacitive sensor and said at least one L 
and optionally further comprising a dum 



nested circle capacitive sensor, wherein said nested circle 
shaded capacitive sensor are located adjacent the sunroof^ 
ensor located on the opposite side of the sunroof from 



said nested circle capacitive sensor ana said at least one L-shaped capacitive sensor. 



10. A method of sen^?ig an occupant's head position in a sunroof-equipped vehicle with 
20 a dummy sensor and a nested/circle capacitive sensor array, the method comprising the steps of: 

a) positioning a dummy sensor on an opposite side of the sunroof from the 
nested circle capacitive s^^nsor array adjacent the sunroof; 

b) /Jertving a composite head position from the dummy sensor head position 
and the triangulated ^e36 position from the nested circle capacitive sensor array; 

25 c) / identifying the operator by comparing the head coordinates of the operator to 

historical data atfributable to the identified operator; and 

d) updating parameters which identify non-impairment conditions of the 

operator. 
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